INTRODUCTION
Japan has a unique position among industrialized countries as regards cancer mortality. For example, Japan is among the countries with the highest mortality from stomach cancer and the lowest for breast cancer1). Evidence has been given recently that some 80-90% of cancers can be related to environmental influences within a very broad definition2). Therefore, the international differences in cancer mortality can be ascribed to the effects of environmental as well as genetic factors. Thus, we have assumed that there are characteristic living mode effects on cancer mortality in Japan. Furthermore, the effects might be different among different age groups, as their lifestyles are not necessarily identical.
We recently analyzed the effects of ecological factors on mortality rates from malignant neoplasms and on all causes of death in 46 prefectures in Japan3,4). The results indicated that urban residence was the principal factor affecting four of the five major malignant neoplasms, despite the fact that rural residence was the key factor affecting the total (malignant neoplasms and all other causes of death) mortality.
In the present study, we analyze the age-specific effects of a wide variety of ecological factors on the mortality from major malignant neoplasms by stepwise regression analysis.
MATERIALS AND METHODS
The study was based on the four following data from all prefectures except Okinawa (i. e., 46 prefectures) in Japan for 1970 and for 1975: (1) Age-specific mortality rates (10-year span) from five major malignant neoplasms in females, i. e., those of the stomach (ICD number, 151), lung (including trachea and bronchus) (162), breast (174) and uterus (180-182) and leukemia (204-207), and from three malignant neoplasms in males, i. e., those of the stomach and lung and leukemia.
(2) Similarly, agespecific mortality rates from all malignant neoplasms (ICD number, 140-209) in males and females. These two data were calculated by us from age-specific mortality rates of 5-year spans and from the Japanese population in 1960 by sex and age) from the five malignant neoplasms in urban areas (all cities) and rural areas (all towns and villages) within prefectures6,8). (4) Twenty variables of ecological factors9). Stepwise regression analysis was conducted using a NEC PC-9801 computer10).
A total of 22 ecological indicators (Table 1 and Fig. 1 ), including the 20 variables utilized for this study, have been selected from the Japanese edition of the System of Statistical Indicators on Life [one or more indicators from each of the 13 major categories of social life (a total of 227 indicators)]. All 22 of the indicators were classified into eight groups of ecological factors for the year 1970, and seven groups for 1975, by factor analysis in our previous study11,12). In this analysis, the first common factor extracted in both 1970 and 1975 was rural or urban residence; the second was low income and unemployment; the third was prefectural age distribution; while, in 1970, the fourth was related to home help for the elderly and, in 1975, to social mobility. The first group of ecological indicators classified on the basis of these common factors, comprising the proportion of farmers, fishermen and forest workers, represented rural residence in both 1970 and 1975; the second group, comprising population density, represented urban residence; the third was the low income group; the fourth was high employment (high income); the fifth was old age; the sixth was young age; the seventh was social mobility; and home help for the elderly (Indicator 21) was the eighth group in 1970, but moved into first place in 1975. The rural residence (the first group) factor was inversely related to the urban residence (the second group) factor on the first common factor axis ( Fig. 1) 10) . Similarly, the low income factor was inversely related to the high employment (high income) factor on the second axis, and the old age factor was inversely related to the young age factor on the third axis ( Fig. 1 ).
In Japan, the age-adjusted mortality rates (adjusted to the total male population in 1960) from all malignant neoplasms in males were 111, 114, 112 and 116 deaths per 100,000 males in 1960, 1970, 1975 and 1980, respectively. Similarly, the female mortality was 90, 86, 82 and 79 deaths per 100,000 females in each respective year. These figures indicate that male mortality was rather stable or even increased during this period, whereas female mortality rapidly declined, as did the total (malignant neoplasms and all other causes of death) mortality13).
RESULTS
The results of stepwise regression analysis for five malignant neoplasms in females are shown in Table 2 while those for all malignant neoplasms are shown in Table 3 . In both 1970 and 1975, mortality rates from malignant neoplasms of the stomach, lung, breast, and uterus in females aged 55 and above and from all malignant neoplasms in females aged 45 and above were significantly related, either positively to the urban residence factor (Indicators 8, 12, 13, 16, 17 and 22) or inversely to the rural residence factor (Indicators 2, 7, 9 and 11). In contrast, the effects of urbanization on mortality from leukemia and from all malignant neoplasms in females aged 5-14 showed the reverse; their mortality rates were related either positively to the rural residence factor (Indicators 9 and 11) or inversely to the urban residence factor (Indicator 12) in both years.
Similarly, in these two years, mortality rates from malignant neoplasm of the uterus in females aged 45 and above and from that of the lung in females aged 45-54 were related either positively to the low income factor (Indicators 19 and 20) or inversely to the high employment (high income) factor (Indicators 7 and 10). The mortality from leukemia in females aged 0-4 was inversely related to the young age factor in both years (Indicators 2 and 6).
The results of stepwise regression analysis in males are shown in Table 4 . In both 1970 and 1975, the mortality rate from all malignant neoplasms in males aged 65 and above was positively related to the urban residence factor (Indicator 17), whereas the mortality from leukemia in males aged 45-54, and from all malignant neoplasms in males aged 35-44, was related either positively to the rural residence factor (Indicators 7 and 11) or inversely to the urban residence factor (Indicators 16 and 22) . Similarly, mortality rates from malignant neoplasm of the lung in males aged 65 and above, and from all malignant neoplasms in males aged 55 and above, were related either positively to the low income factor (Indicator 19) or inversely to the high employment (high income) factor (Indicator 10). Mortality rates from malignant neoplasm of the stomach in males aged 35-54, and from, all malignant neoplasms in males aged 25-34 and 65 and above were related either positively to the old age factor (Indicator 18) or inversely to the young age factor (Indicators 2 and 6). surveyed, whereas the mortality in males aged 65 and above significantly increased (Table 5) . Mortality rates from the following three malignant neoplasms also significantly increased between the two years:
malignant neoplasm of the lung in males aged 45 and above and in females aged 65 and above; malignant neoplasm of the breast in females aged 45-64; and leukemia in males and females aged 65 and above (Table 6 ).
The differences between mortality rates from malignant neoplasms in urban and rural areas within the 46 prefectures are shown in Table 7 . The mortality from all malignant neoplasms and from malignant neoplasm of the lung was significantly higher in urban areas than in rural areas in both males and females in 1970 and 1975. Similarly, the mortality from malignant neoplasms of the breast and uterus in females was significantly higher in urban areas. Table 5 Differences in age-specific mortality rates from all malignant neoplasms per 100,000 residents in 46 Japanese prefectures (mean with standard deviation in parentheses), 1970 and 1975 (paired-sample t-test). Table 6 Age-specific mortality rates from three malignant neoplasms per 100,000 residents in 46 Japanese prefectures (mean with standard deviation in parentheses) which significantly increased between 1970 and 1975 (paired-sample t-test). Table 7 Differences between age-adjusted mortality rates from malignant neoplasms per 100,000 residents (mean with standard deviation in parentheses) in urban and rural areas within 46 prefectures (paired-sample t-test).
DISCUSSION
The results indicate the four following ecological risk factors for sex and age-specific mortality rates from one or more major malignant neoplasms in both 1970 and 1975: (1) urban residence, (2) rural residence, (3) low income, and (4) old age.
The urban residence factor was considered to be positively related to mortality rates from four major and from all malignant neoplasms in elderly women, and to the mortality from all malignant neoplasms in elderly men. Therefore, urban residence appears to be the principal ecological risk factor for mortality from many malignant neoplasms in the elderly, especially women, in Japan. These results, together with the extremely high mortality in elderly persons from malignant neoplasms (Table 5) , probably explain our previous finding that rural residence was the essential factor affecting age-adjusted mortality rates from four major malignant neoplasms in Japan3). The possible effects of urban residence on the male and female mortality from malignant neoplasm of the lung (Tables 2, 4 and 7) are compatible with many reports in Japan and Western countries, which for multiple myeloma22).
We failed to find any well-documented report which indicates a positive relation between urban residence and breast and uterine cervix cancers. Therefore, the present results must be confirmed by further studies, and specific etiological factors affecting their mortality rates must be investigated.
Leukemia was the single neoplasm which was assumed to be positively related to rural residence in this study. This relation contrasts with data from the U. S. A. presented by Blair et al.23) , who demonstrated higher mortality from leukemia in urban areas for all age groups of both sexes during the years 1950 -69 . However, the present results (for middle-aged men) are consistent with recent data in Japan which indicate that mortality rates from lymphatic leukemia and malignant lymphoma are markedly higher among middle-and old-aged groups in the Kyushu region of Japan (this is probably due to the high incidence of adult T-cell leukemia and lymphoma in southwestern Japan) 24). The mortality rate from malignant neoplasm of the uterus was positively related to the low income factor, as well as to the urban residence factor; the rate from malignant neoplasm of the lung in middle-aged women and elderly men was also positively related to the low income factor. These results agree with data from England and Wales, where mortality rates from cancers of the uterine cervix, lung and stomach are high in the lowest social class (class V) 17). The positive relation of malignant neoplasm of the uterus to the low income factor also agrees with recent data from the U. S. A.25). In contrast, the absence of consistent effects of the low income factor on malignant neoplasm of the stomach in these two years is incompatible with the data of Hirayama in Japan26) and with those from England and Wales17). (Table 4) . Their mortality from two maligant neoplasms, i. e., that of the lung and leukemia, significantly increased between the two years. Therefore, male sex, increasing age and the ecological factors as described above are considered to be particularly important in the practice of cancer prevention today.
SUMMARY
The effects of a wide variety of ecological factors on sex and age-specific mortality rates from five major and from all malignant neoplasms in 46 Japanese prefectures were analyzed by stepwise regression analysis twice with a 5-year interval. The major risk factors identified in the two years were as follows:
(1) urban residence for malignant neoplasms of the stomach, lung, breast and uterus in elderly women, and for all malignant neoplasms in elderly men and women (and middle-aged women); (2) rural residence for leukemia and all malignant neoplasms in middle-aged men and for leukemia in girls of school age; (3) low income for malignant neoplasm of the uterus in middle-aged and elderly women, for malignant neoplasm of the lung in middle-aged women and elderly men, and for all malignant neoplasms in elderly men; and (4) the old age factor for malignant neoplasm of the stomach in middle-aged men, for leukemia in young girls, and for all malignant neoplasms in young and elderly men. Mortality rates from all malignant neoplasms in elderly men, together with those from malignant neoplasm of the lung and leukemia, significantly increased between 1970 and 1975. Age-adjusted mortality rates from malignant neoplasms of the lung, breast and uterus, and all malignant neoplasms in urban areas within the 46 prefectures surveyed, were significantly higher than those in rural areas in the two years. 
